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Brief State of Research Interests (1 page maximum):

The balance between cell viability and programmed cell death is fundamental to
maintaining cellular homeostasis. Many disease states such as cancer, neurodegenerative
disorders, and developmental disorders, at their basic elements, can be characterized by a
disruption of cellular homeostasis. Therefore, it is imperative that researchers understand
how cells control their fate in order to better combat disease.

The focus of my dissertation research is to elucidate the role of tyrosine kinase
signaling in mitochondria-mediated cell death (intrinsic apoptosis). Using a cancer cell
line that is resistant to drug-induced apoptosis, I am 1) profiling the tyrosine “phospho-
proteome” using quantitative proteomics and 2) measuring the expression of microRNAs
and comparing this to microRNA levels in drug-sensitive cells. I hypothesize that
tyrosine kinase signaling events can directly or indirectly modify mitochondrial
machinery involved in apoptosis in order to prevent cell death. MicroRNAs may mediate
these events as effectors of tyrosine kinase signaling or, alternatively, may impinge upon
tyrosine kinase expression to alter signaling properties. Nevertheless, the connection
between kinase signaling and microRNA networks is a novel and innovative method to
understand molecular adaptation of apoptotic machinery.

State How Your Work Relates to Developmental Disabilities (1 paragraph):

Programmed cell death is a basic and fundamental mechanism intrinsic to the cell.
Cell death due to the disruption of apoptotic machinery provides the pathological basis
for many developmental disabilities including mental retardation and ataxia. Therefore,
understanding the molecular mechanisms by which cells can escape or induce apoptosis
will provide therapeutic targets for the prevention and treatment of developmental
disorders.
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